The prevailing textbook view that de novo protein synthesis is required for memory (e.g., [Bear, M. F., Connors, B., & Paradiso, M. 2006. Neuroscience. Lippincott, New York]) is seriously flawed and an alternative hypothesis has been proposed in which post-translational modification (PTM) of proteins already synthesized and already present within the synapse is 'the' substrate for long-lasting memory. Protein synthesis serves a replenishment role. The first part of this review discusses how long-lasting memory can be achieved with 'only' PTM of existing synaptic proteins. The second part critically reviews a recent report published in Neuron 2007 that exemplifies the current view of protein synthesis and memory while also illustrating how these results can be understood within this new PTM framework.
Introduction
Compromises are struck at every turn. Genetic determinants of synaptic specificity during development are counter-acted by 'sensitive periods' that allow postnatal input-dependent processes to modify these genetic programs. The overproduction of neurons early in development is balanced by programmed cell death, a Darwinian drama in the developing brain leading to survival of the fittest neurons. The synthesis of protein in the neuron must be ongoing and insensitive to neuronal activity yet it must also be responsive to their utilization, which is jointly determined by neuronal activity and the varying half-life of individual proteins. To fine-tune the level of protein precisely, a
